A patient with previous coronary artery bypass grafting developed an iatrogenic pneumothorax, along with pneumopericardium and pneumomediastinum, after elective implantation of a cardiac resynchronization therapy pacemaker.
MEDICAL HISTORY
The patient's medical history included coronary artery bypass grafting in 1995 and paroxysmal atrial fibrillation with symptomatic tachy-brady syndrome.
He was in New York Heart Association functional class III and referred for a pacemaker to allow pharmacological rate control of his paroxysmal atrial fibrillation. Given that he had severely impaired left ventricular systolic function (ejection fraction <35%), a decision was made to implant a cardiac resynchronization therapy (CRT) device. A CRT pacemaker (CRT-P) was implanted per patient preference, after discussion regarding the advantages and risks of a CRT defibrillator.
PROCEDURE
Due to the patient having chronic kidney disease stage 4 (creatinine 2.4 mg/dl; estimated glomerular filtration rate 28 ml/min/1.73 m 2 ), a pre-procedural contrast venogram was not performed. Left-sided venous access proved challenging; a cephalic cut-down was attempted, but a suitable cephalic vein could not be located. Venous access was therefore gained via the extrathoracic subclavian approach above the first rib under fluoroscopic
LEARNING OBJECTIVES
To be able to make a differential diagnosis of causes of pneumomediastinum after pacemaker implantation. To understand the investigation and management of pneumomediastinum after pacemaker implantation. where the visceral pericardium reflects onto the parietal pericardium (7) . This can result in pneumomediastinum or pneumopericardium following barotrauma (e.g., after a Valsalva maneuver) (8) .
However, it should be noted that this complication predominantly occurs in younger patients (hypothesized to be due to tissues being more flaccid in this population) (9) , which makes this mechanism less likely in the presented case given the patient's age. In addition, pneumopericardium can result from the Given the history of previous cardiac surgery in this patient, we hypothesized that air from the pneumothorax tracked into the pericardium and mediastinum through microscopic pleuropericardial fistulae, resulting from the previous surgery. To the authors' knowledge, this complication has been reported only once before but as a late rather than as an early complication of device implantation (11) . Importantly, spontaneous pneumomediastinum can normally be managed conservatively, with good prognosis (9) .
Although this case could not be classified as spontaneous, the successful conservative management of the patient highlights the importance of the recognition of this as a potential cause of pneumopericardium/ pneumomediastinum, which may not require intervention. A summary of the potential mechanisms of pneumomediastinum formation is given in Figure 2 .
FOLLOW-UP
A follow-up CXR 1 week after discharge confirmed resolution of the pneumothorax, pneumomediastinum, and pneumopericardium (Figure 1) . The patient has remained well at subsequent clinic follow-up. 
